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Introduction 39
In recent years, studies have shown that non-invasive measurement of retinal blood vessels 40 may offer insights into certain systemic diseases 1-8 , highlighting the eye as a unique window 41 to view microvascular health elsewhere within the body. This opportunity may afford 42 clinicians and other health professionals mechanistic insight into diseases with a 43 microvascular component 5 . 44 Previous studies have examined ethnic and racial variation in retinal microvascular 45 characteristics, identifying an association between retinal vessel caliber (RVC) and ethnicity, 46 principally on the basis of a darker iris colour 9-12 . The reason for the observed racial and 47 ethnic differences in RVC is uncertain but several underlying factors have been proposed 48 including genetic variation, anthropometric and ocular biometrics, varying susceptibility to 49 vascular risk factors, or perhaps measurement error as a result of reduced vessel contrast 50 against a more pigmented epithelium 10 . Furthermore, it has also been reported that 51 individuals with a lighter iris color were more likely to have a higher prevalence and a greater 52 likelihood of progression to late AMD than those with a darker iris color 13 . 53 Age-related macular degeneration (AMD; MIM# 603075) is the most common form of visual 54 impairment among older people of European descent 14 , accounting for more than half of all 55 new cases of registered blindness 15 . Several epidemiological studies have suggested 56 common mechanistic processes and risk factors shared between AMD and cardiovascular 57 disease (CVD) [16] [17] [18] and some have examined the relationship between RVC and AMD, 58 although the findings reported have been inconsistent [19] [20] [21] [22] [23] [24] [25] . It has been suggested that 59 changes in RVC may be a risk factor for AMD, and that factors involved in the pathogenesis 60 of AMD such as inflammation may influence RVC at an earlier stage before AMD 61 manifestations are observed clinically. As such, changes in RVC may potentially provide 62 3 some prognostic indication for better risk stratification in individuals with an increased risk 63 of developing AMD later in life.
64
As such, we sought to evaluate the relationship between RVC, iris color and AMD status 65 using cross-sectional data from the Irish Nun Eye Study (INES) which included 1233 white 66 participants aged 56-100 years. designed specifically to examine the prevalence of AMD in a population with a restricted 73 lifestyle and also to examine the relationship between light exposure and AMD.
74

Study characteristics
75
Contact was made with 152 convents, of which 126 (82.9%) responded and agreed to 76 participate. One thousand, five hundred nuns in these 126 convents were invited to take 77 part in the study and 1233 (82.2%) agreed. Those who did not participate tended to be ill 78 or unavailable on the day of examination. The inclusion criteria mandated participants to be 79 of Irish descent, aged over 55 years and have lived in a convent for at least 25 years. There 80 were no specific exclusion criteria. In order to maximise recruitment and minimise disruption 81 to participant routines, all examinations were carried out within the community. The study 82 was approved by the Institutional Review Board and the Office for Research Ethics
83
Committee Northern Ireland and adhered to the tenets of the Declaration of Helsinki.
84
Informed written consent was obtained from all participants prior to participation.
85
Demographic Data
86
Demographic data were obtained from interviews by a trained field worker using a structured 87 questionnaire. This study was specific to one ethnicity as only white Irish nuns were 88 included.
89
Anthropometric and Blood Pressure Measurements 90 Blood pressure was measured in a seated position with an oscillometric blood pressure 91 aneroid sphygmomanometer (Speider and Keller) after the questionnaires had been 92 completed. Mean arterial blood pressure (MABP) was calculated as one third of the systolic 93 (SBP) plus two thirds of the diastolic blood pressure (DBP). Height, weight, and waist 94 circumference were measured and body mass index (BMI) calculated as weight (in AMD status was categorized as no AMD (n=975), early AMD (n=99) and late AMD (n=27).
194
The summary statistics for those with any AMD and those without AMD are displayed in 195 in association with brown compared to blue iris color but again this was not significant in color which in part adds support to previous suggestions that variation observed in RVC may 259 be influenced by underlying ethnic differences, as opposed to iris color per se. 260 Nevertheless, the possibility that iris color and/or retinal pigmentation levels may influence 261 contrast sensitivity and the ability of the analysis software to delineate blood vessel edge, 262 cannot be excluded. 263 We failed to find an association with AMD following adjustment for potential confounders 264 and our findings support those from previous studies [19] [20] [21] 24, 25 studies has proved elusive, possibly as a consequence of potential confounding 30-31 .
279
Studies examining the relationship between AMD and CVD risk factors have identified 280 associations between higher pulse pressure, higher systolic blood pressure and increased 281 carotid wall thickness and incident AMD, implicating a vascular re-modelling process [32] [33] .
282
Previous studies have also suggested that lighter iris color increases associated AMD risk, 283 i.e. individuals with blue iris color were more inclined to have a higher prevalence and a 284 16 stronger likelihood of progression to late AMD than those with a darker iris color 13 . We were 285 unable to corroborate these findings in our study.
286
The strengths of this study include the relatively large sample size and the high proportion 
308
In conclusion, our cross-sectional study of aged white Irish Nuns, has not found a significant 309 association between retinal vascular caliber and iris color, between retinal vascular caliber 310 and AMD and between iris color and AMD, following adjustment for appropriate known 311 confounders. 
